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In every 
INDUSTRY 
and for every 
PROCESS 
there is only 


ONE BEST 


TEMPERATURE 


or PressurRE or DURATION, 
or degree of RELATIVE 
Humpty, or other 
Vital Condition; and 


for Every Application 
there’s only One Best 
INSTRUMENT 
AEN, 


It's more than likely that 
“Temperature Headquarters” 
makes it..and makes it work! 
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What’s your application? 
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No. 848 
Mercoid Control 
with steel cover 








_— Automatic 
Controls are always 


“on the job.” Their accurate 


dependable regulation of 


temperature pressure and 
vacuum will prevent waste 
and reduce production costs 
in your plant. And because 
they are automatic they will 
save labor and prevent prod- 
uct losses—often very costly. 
Youhave probably often won- 
dered why modern electrical- 
ly operated temperature and 


pressure control could not be 


MERCOID 


CONTROLS 
ever 


sleep : 


designed to fit your particular 
control problem—an instru- 
ment moderate in price and 
one that would not need 
constant servicing. 
You will find Mercoid to be 
in every respect, the instru- 
ment you have been looking 
for. 
The Success of Mercoid 
Controls is well established. 
Thousands of them are now 
operating in a wide variety 
of applications. 
Mercoids carry full line cur- 
rent— either 110 or 220 volts 
(or A.C. 


No intermediate control iS 


any cycle. 


nec essary. 


On request we will send you without 

} } ; 
obligation complete information and 
a book containing detailed blue prints 
of over thirty Mercotd applications 


order it jor your file , 


AMERICAN RADIATOR COMPANY 





ACCESSORIES DIVISION 


Dept. M-2 


40 East 40th Street, New York 
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MULTIMETERS | 








A.C. Multimeter 
Write 


for 
Bulletin 
502A 


When looking for Reliable 


HIGH SENSITIVITY METERS 


Get in touch with 


RAWSON 


ELECTRICAL INSTRUMENT CO. 
INCORPORATED 1918 
CAMBRIDGE, MASS. 

Branch Office: 91 Seventh Ave., New York City 
Manufacturers of Microammeters, Milliammeters and Am- 


meters, Microvoltmeters, Millivoltmeters and Voltmeters, 
Cabletesters, Timers, Earth Current-Meters, Fluxmeters, Etc. 
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“a 
The OSCILLOGRAPH 
STEPS OUT of the 
LABORATQRY 


In the Early Days-- 


Two or more tables full of apparatus All apparatus can be placed in a suit case 
Several operators and assistants required. Only one operator required 


Sensitive adjustments necessitating a laboratory 


Sturdy equipment not easily damaged. 
set up. 


Incandescent lamp. 
Arc lamp and large rheostats. 


; Daylight-loading film holders — standard films 
Dark-room loading film holders ee er ornare ‘pine aa 


: Automatic operation with simple connections 
Every test a staged test. 


e ¢ an be set up for action within two hours 
Several days to set up a test, even with skilled I 


operators. S.P. 1796 tells the complete story. 


Westinghouse Electric & Manufacturing Company 
Newark Works Newark, N. J 
Sales Offices in all Principal Cities of 
the United States and Foreign Countries 


Westinghouse 


Send me a copy of S.P. 1796, “Oscillography”, describing important applications of oscillo- 
graph equipment. 


Name Company 


Address 





INSTRUMENTS March 


Write for Your Copy— 


of Bulletin LOL on the 


K«S Portable Radiation Pyrometer 


Weight only 6 oz. 


We Solicit Your 
Inquiries for 
Amplifying Gauges 


Anemometers 


Taian ieeiabe | For all temperatures from 1100 
Cylinder Gauges 


Depth Gauges | to 4000° F. No delicate electri- 


Device for the inspec- 
on of Tubing, Gu . ‘ . 
Bones, Ges Cylinders, cal indicator. Light in weight. 
etc. | : ‘ 

math = Especially adapted for use by 

Radiation Pyrometers 


Revolution Counters the “man in the shop.” Reason- 


Scratch Hardness 


Testers ; able in price. 





Sling Psychrometers 
Steel I apes 
Sunshine Recorders 
T'achometers 
Thermometers 


Wind Gauges 





NSS 
INSTRUMENT DIVISION 


” 
rine) 2 om <a 


=< COLONIAL SUPPLY COMPANY > 


Ee 


217 WATER STREET, PITTSBURGH, PA. 
OUR SPECIAL SERVICE 


nt Divisi: offers its services to all users of 1 
rr instruments not now available in this « 
such instruments and equipm« 


st will be made 
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A Complete Line of 


oo. <n Instruments 
Jewell wenn r Insts 


Jewell Electrical Instrument Co. 
1650 Walnut Street “ti Chicago, Illinois 


Manufacturers of a complete line of high 
grade portable and switchboard instruments 


29 YEARS MAKING GOOD INSTRUMENTS ™ a 
PO ye CTT u" 
I: 1 Mile i Mh I tle 
l yr 
¥. | 


ntl —aitllavvaeall as mull 
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Master Instruments 
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Instruments 
plus 
Engineering 


Brown INSTRUMENTS plus Brown engineering are at 


your servi to solve any problem ot measuring recording o1 


controlling temperatures, pressures, flows, liquid 
achine speeds. Ofhces in 22 cities assure prompt ac- 
ur requirements. Write for information 
THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue Phila., Pa 


? 


When writing to Brown Instrument Co. mention INSTRUMENTS 
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To Our Readers 


E are sometimes fortunate in that we at worded the priv 
to see Ourselves as Others see us The editor b VY Quotes [rol 
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Current Literature Review in INSTRUMENTS reviews articles on 11 
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A - 
in the technical literature the world over 
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Portable Electrical Instruments 
W. J. Healey* 


ORTABLE instruments are used more generally for various applica 
go than the switchboard type. The latter being installed on switch 
boards with care as to the selection of size, and where the quantity to be 
measured is not as liable to be subjected to varied conditions as portable 
intruments. Portable instruments are expected to give good service ove1 
a wide range of temperature conditions which not only has some effect on 
accuracy but are apt to impair the material and construction. It is quit 


1 
cial considera 


essential in the designing of portable instruments that spe 


tion be given to insure their durability for a period of 10 to 25 years 

Accuracy: Greater accuracy is usually expected of portable instru 
ments. Although accuracy is of prime importance it should not be as 
sumed that the larger the size the greater the degree of accuracy, as a 
long scale and pointer only increases the readability, such as a watch or 
clock indicates the time. However, usually extremely small instruments 
are not intended to indicate as accurately as larger sizes, neither are they 
as high priced. A general rule may be assumed that the smaller sizes ar 
less accurate and will withstand rougher usage, although usually the 
larger sizes will withstand severe overloads and rough handling but the 
degree of accuracy is apt to be impaired which will probably seriously 
affect the scale calibration. It is quite essential that special care be taken 
in handling and using portable instruments to insure the guaranteed 
accuracy as long as possible 


Application: As the variety of uses vary different sizes are desir 
able for economy and convenience. The size and shape of the portable 
instrument is particularly important. Switchboard instruments should 
have their calibration checked, with suitable portable instruments and 1f 
serious errors are noted a thorough inspection made to determine the 
cause of the error. The frequency of checking such instruments should 
depend on their use, age and other factors. Some companies require thei 
entire switchboard instruments to be checked every six months, whik 
others feel that once every two years is sufficient. The most frequent 
custom is to check these while installed with the circuit load or with a 


phantom load. A portable instrument with a scale approximately 5” 
long and with an accuracy of 14% to 2% is recommended for this pur 
pose. Some may think that one of 1% to 12% is entirely satisfactory 


for most of this work. That may be correct to a certain extent, but by 
the use of a standard of greater accuracy, aside from being able to make 


1 


more accurate checks, certain small peculiarities in the calibration can be 


detected and corrected which might seriously affect the calibration if al 


*Instrument Specialist, Westinghouse Electric & Manufacturing ( 








‘ ; 
lowed to remain, pr hably these 


INSTRI 


Wi uld 


MENTS 





not be noticed with an instrument of 

maller sizes or one of less accuracy. The 

use of smallet 7es with scales 2° to 

'Y” long and accuracies of 2% to 3% 

ire quite varied. General testing of mot 

rs, control circuits, signal lights, and 

similar work does not require instru 

ments of any great accuracy and usually 

the smaller sizes are more convenient 

Relay test work should be done with an 

instrument that will withstand momen 
tary overloads The accuracy need not ( rp.) 
necessarily be greater than 44% to 1% 





Voltmeter 


Mf, 


try i, 
tric @ 


simple to add special 
to 


quite 
features to the miniature sizes 
make them suited for a particular 
The 
such devices and their convenience 


The 
Sta 


requirement simplicity of 


TY 


are of particular in 


Battery 


portance. 


Garage and Service 


tions appreciate the convenience 


es. A new de 


of the miniature siz 
vice recently put on the market by 


one manufacturer utilizes a panel 


type meter mounted on a special 


handle provided with a spike point 


and flexible lead to which is at 
tached another spike tip handle 


but should maintain this accuracy, 
when adyjusti 
the 


that the various | 


> > > ] 
{ essential 


It 1 


relay S, especially Over-Currel 


type, vick-up valu 


t 
\ 


D be adjusted t 


and tap settings 


correct value for the proper prot 


tion of the circuit and system 

Miniature 

ing more useful today, due to the 
of small 

vices and the broad use of 

in the household. The contractor ar 


electrician makes use of the miniatur 


instruments are becon 


creased use electrical di 


applian 


for checking circuits, etc. Radi 


of course, field 


also provides a large 

















Panel Mounting Voltmeter 
(Westinghouse Electric & Mfg. Co.) 
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and cadmium elect | A specia 
battery voltages up to 28 vo 
also a special Scale Marking 1s pre 
vided for indicating the conditior 
of the individual cells, making it 
' 
possible to determine 1f the nega 
tive plates Or positive p 


‘ ' 
deteriorated without the necessity 


<—<——_ Of removing the battery from the 





Cadmium Test Battery Voltmeter 
(Hoyt Electrical Instrument Works) 


car or radio or opening up the cell 
Construction: The construction of an 
instrument, like any other apparatus, de 
termines to a large extent its life. To ob 
tain greater accuracy in the large size 
certain refinements are essential. The 
quality and construction of the jewels 
ind pivots are important factors. Usually 
the pivots are sharply pointed or have a 
small angular radius. Since most portable 














instruments are used in a hori 
zontal position the moving 

ment rests and turns on one 
point, hence the rolling friction 
Is a minimum. The other pivot 
and jewel are used more as a 
guide to keep t 
alignment, which is an impor 


tant factor 1n maintaining ac 





1 


PX-4 Volt-Ammetet curacy and scale distribution 
(Westinghouse Electric & Mfg. Co.) Sapphire is most commonly 
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used for jewels as it is the hardest and most practical substance obtair 
able for this purpose. One can appreciate the hardness by the fact tha 
if a properly hardened and polished steel pivot is let fall a distance of 

foot or two on the surface of 

sapphire stone, its point woul 
be blunted or burred, but if let 
fall on the surface of ordinar 
window glass, the pivot woul 
not be damaged but would mak: 
an indentation in the glass. Ther 
fore, one soon appreciates th 
importance of carefully handlin 
any instrument. Likewise it is not 
good practice to ship portable 11 

struments by freight. The shi 

ping boxes should be marked 
“Fragile Glass Handle wit! 
Care.” It is common practice t 





use knife edge pointers on most 
a ee all portable instruments from the 
(Jewell Electrical Instrument Co.) 2” scale size up to the large lal 
oratory size with scales 12” t 

14” long. By means of a slot through the dial and a highly polished nick 
el plated mirror placed under the dial the image of the knife edge point 
er can be observed and thus enable one to make accurate readings, 
removing the possibility of an error due to parallax. Considerable trou 
ble may be experienced 
with paper dials warping 
and discoloring due to at 
mospheric conditions, 
but by the use of metal 
dials this trouble can be 
eliminated. They are 
much easier to keep 
clean. If a lithographed 
surface is properly ap 
plied, marking is as easy 
as on paper. Linear ex 
pansion, due to temper 
ature, is much easier 
taken care of than with 





paper dials 


Type GSA Wattmeter (Roller-‘Smith Company) 


Frequently, dust and 
dirt get into instruments due to poor joints between case and cover plat 


or due to the wooden cases warping or joints pulling apart. This ha 
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een overcome by the use of cases made up of molded or insulating ma 


rial. The surface is hard and withstands knocks that would ordinaril 


LLy 


cratch a highly polished wood surface. The surface can be made to tak 


\ 





n a high class appearance, and even have the appearance of the hard 
wood grain. The use of rubber feet help absorb shocks particularly o1 
the large sizes, but the smaller sizes being lighter in weight can be sub 
jected to rougher handling without impairing the accuracy to any great 


xtent. 

















PY-5 Ammeter showing external view of series-parallel switch, and 


meter with cover being pressed down to operate the 


| t } tt 


Every purchaser pays the cost of selling him the goods he buys. It is 
the seller's business to use every means to keep the selling cost low and 
make the service worth all that it costs. 


“Advertising is the backbone of America’s prosperity. Every success 
ful business can base its results on advertising. People who are half 
successes could treble their earnings if they would only advertise prop 
erly. Answer me this: How is anybody going to know what you see or 
what you do unless you tell them? Thousands in America will never 
know what it means to advertise until they try it. A man gropes in th 
dark and smothers his own heroic effort when he fails to advertise 


“You, yourself, are an advertisement 


“T’ve seen hundreds of business failures turned into thundering suc 
cesses when a believer in advertising took the helm of that sliding con 


cern.”—Chas. E. Carpenter. 
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The Ostwald Color Theory 


Albert Parsons Sachs 
( tinued from February Issu 


OLORS, as we have previously pointed out, consist of two classes, 


aif the dull and the bright. The dull colors are the grays, white 


(which is the lightest gray) and black (which is the darkest gray). Thi 
right colors include yellow, red, blue, green and all the intermediat 
lors 
Gray is a mixtut f black and white. A gray tabr in be produce 

mingling black fibers with white fibers; sugar and soot intimat 


1 r 1 1 1] 1 
sround together give a gray mixture The higher th proportion OT Dlack 


soot, the darker is the gray produced 


method is based on sound, reasonab 


rate and beyond criticism 


1 a ; : 
Ordinary white hight 1s very complex We can separate it into its con 
nents by means Of a prism or other instrument A pure white surfac 

1 ] 1 1 
s one which reflects all the light incident on 1t and at the same time 
. larl { Af phn Bal t f 
itters it irregularly. If it reflects all the light without scattering Vv 


sxerfect mirror. The paper hicl is is printed 3 fairly o | 
lave a perfect mirro! ne paper on which this 1s printed 1s a Talrly OU 

lor “ofl ] 
commercial] white It reflects a | 


, 
arg¢ percentage OT all the 


aE ae , ‘ae ; 
n it and absorbs only a small amount. The amount absorbed 1s of th 
} 1 | 
same nature as that refi cted, ] the wWsorption 1s ts t1v If th 
| 
sheet absorbed proportionately more of the blue it would appear 
llowish 
It is desiral l to obtain some easily pre] ared Stal substan as Oul 
; P 
reproducible white standard. It has been found by careful measurement 


hat chemically pure harium sulfate represents the Dest white obtainabl 
it present. Its lightness (i.e. the percentage of incident white light 1 


ected) is very high. If we call the lightness of this barium sulfate 1 


80 and furthermore is yellowish (not gray) 
A pure black is one which reflects no light whatsoever. The very 
blackest satin reflects a little light and the blackest printing 1s only a mod 


erately deep YTAay A perfect WACK Can he obtained YY MaKINY a CUDICAd 


| 1 1 1 17 1 
box, several inches on each edge, of the blackest paper obtainable. Th 
LK! » ‘ 1 1 1 1 17 7 
lack surface must be the inside of the hollow cube if th Naper 1S Dlack 


n one side only. If now a hole is cut in the center of one of the fac 


f the cube, this hole will appear black, blacker than the blackest satin 
Having thus defined white and black, we can now define gray accu 
rately. Every gray color is defined by the percentage of incident light 
which it reflects. Gray 25 reflects 25% of the incident light, gray 8§ 
; ‘ =F 
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reflects 88% of the incident light. The measurement of the value of 
gray color is simply carried out with the aid of the half-shadow phot 
meter in a dark-room. A daylight lamp is used as the source of light 
and barium sulfate suitably prepared is used as the standard. 

The half-shadow photometer or “Hasch” consists of a dark box divid 
into two parts by a partition along its length; on the floor of this hi 
the two colors (the unknown and the standard) are placed. In the coy 
there is the double prism of a Wolf colorimeter (Figure 1) which brin 
the light reflected from the two samples into the field of vision as sharp! 
defined contacting semicircles (Figure 2). An adjustable lens placed 


the upper face of the prism makes reading easier 
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Both samples are illuminated through a bevelled slot calibrated alon; 
its length (Figure 3). It is adjusted in width by two movable diaphragms 
It makes an angle of 45° with the perpendicular corresponding to th 
general proposition that the examination and measurement of all surfaces 
should be carried out perpendicularly to these surfaces with light incident 
at 45 

For the measurement of the light we have the two adjustable dia 
phragms which vary the width of the slot. They are 50 mm. wide and 
can be opened somewhat further than 50 mm. (Figure 4). The motion 
is best controlled by a tooth and wheel device as the adjustment is made 
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ith greater certainty during rapid to and fro motion than by a slower 


rew motion. The incident light is scattered uniformly, most simply by 
parafftined paper. The amount of incident light is proportional to the 
irea exposed by the slot which can be read off on the scale. The scale is 
divided into 100 half-millimeters, and a vernier permits readings to 0.001 
of the full opening. 

To make the first measurement, two cards coated with normal white 
ire placed in the box, care being taken to have them coplanar by the use 
of a suitable holder sliding in a groove. The left slit is opened to 100.0, 
ind the circular field of vision appears divided by a vertical diameter, 
exactly as in the case of a polariscope 

The right-handslit is then adjusted until both halves appear equally 
bright. If the apparatus and illumination are symmetrical the right-hand 
reading should be also 100.0. Ten readings are taken and averaged. The 


observer learns the limits of his own sensibility and a good average value 


J 


is obtained. Suppose the average is 99.8. Then the right-hand slit is set 
at this value (corresponding to 100.0 in the left-hand slit), the unknown 
is placed on the right-hand side of the holder leaving the standard on the 
left-hand side. The left-hand slit is moved to and fro until the standard 
looks as dull or bright as the unknown. The average of ten readings is 
taken. After a littie practice five or even three readings are sufficient 
As standards alter owing to accumulation of dust, darkening by light, 
etc. it is desirable to protect these master standards and to use any con 
venient white paper as standard. This white paper is tested as above by 
placing it in the left-hand side. If, for instance, the right-hand slit is set 
it 91.2 for a left-hand setting of 100.0, then the white paper is used as 
standard in the left-hand side but the right-hand setting it left at 91 


to give direct correct readings on the left-hand scale for any unknown 














Although this method of measuring gray colors accurately is simple 
ind rapid, nevertheless it is desirable to have standard scales for direct 
comparison. Scales of suitable size colored in tempera, dyes or by othe: 
desirable means, are prepared. These scales have a pure white, or the 
purest available white at one end, and a deep black at the other. Inte: 

mediate grays are prepared and the whole forms a ladder or scale. Lad 

der is the more appropriate name as these scales consist of a card-board 
frame with rungs of color. The spaces between the rungs are cut out 
altogether (in Figure 5 the narrow strips between the lettered rungs are 


cut out completely and the background shows through) 





Page 88 INSTRUMENTS March 


These grays for the gray ladder are not chosen arbitrarily. Their sel 
tion is one of the most important features of the Ostwald Color The 

Although the eye can distinguish about a hundred distinct grays 
tween gray 100 (pure white) and gray 00 (pure black) its sensibility 
not uniform over the whole scale. The eye cannot distinguish betw 
gray 99 and gray 98, nor even between gray 99 and gray 95, but 
distinguishes very easily between gray 4 and gray 3, and can distingu 
several intermediate colors between gray 1 and gray 2. 

This precludes any use of an arithmetically divided scale. Psychol 
has been able to give us the means for arriving at a suitably spaced s 
According to the Weber-Fechner law, two stimuli (i.e. gray colors) 
affecting a sense organ (i.e. the eye) must differ by at least a certa 
fraction before they can be distinguished as different 














Fig 6 Janke be Kunkel’s Modification 1 the Ostwald Half Shadow Photon et 


Our series of grays must, therefore, be so arranged that each membe: 
will contain a certain fraction of the white content of the precedin 
member. Such a series might be 100, 50, 25, 124%, 64, or 100, 75, 5¢ 
42.2, 31.6, 23.7, etc. As a result of many considerations, psychologica 
and practical, a scale has been selected with ten intervals between 1 
and 10, and ten intervals between 10 and 1. This makes our series 
100 79 63 50 40 32 V5 20 16 ? 


10 7.9 6.3 5.0 40 3.2 ‘zy 2.0 we ae ie 


Each member is approximately 20% less than the one preceding it. Bk 
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n 100 and 79 we can find as many grays as we desire, but for prac 


purposes the mean values Detween two membDers Nave Deen chosen 


the standards. The mean value of 100-79 is 89, 79-63 is 71, etc. Our 


ndard gray scale is, therefore, 


1 1 ais) , ‘ . 
Under each number (which expresses the percentage Of white light 


Seq? 

ich it is the number) there is a letter whicl 
rt 1] ) 1 ‘ 1 

presents the gray. Thus h means 18% white and 82% black. It 


: a 
und that a and b are much alike, b and c are much alike, etc 


; re 
There are more grays in this scale than are actually necessary for 
actical purposes. It is sufficient if we use every other member of t 


ibove full series to arrive at the practical series 





1 looks white, c is a very light | 
ingly darker, n is almost black, p is the blackest shade which can be dyed 


n paper, and r and t are deep blacks producible on satit 


We have then 10 practical grays which represent the whole range of 
ray, and can be used as standards. Just as manufacturers have found it 
in intolerable burden to produce piping and valves of all the followin 
sizes: 2, 2-1/16, 24%, 2-3/16, 2%, 2-5/16, 23%, 2-7/16, 2% inches, et 
ind have limited themselves to a few standard sizes amongst these so that 


= 
ll reasonable needs can be met, so in all the technical applications 


lor, of all the millions of grays possible, it will suffice if we choos 
1 b | b | 1 

ust these ten. They differ sufficiently so that they are readily disti 

] } ] { t 

tishable and yet similar enough so that all reasonablk Is for variet 


in De met 

+. , ' , 

The full scale (a, b, c, etc.) is more than ample to meet all the 1 
quirements for various shades of gray. No shade of gray can possibly bh 


produced which will differ by more than a very small amount from th 


, 1 i “te ae , , ‘ 
srays in this scale. All the benefits which result from the use of standards 
1] 1] J 1 , " 4 + ] 
vill follow from the adoption of this scale as standard. Fewer standard 
Jawa inne matching ti sewnanl matior { lar , il] 
O1Ors, less Matching, the simple Ormatlon OF COILOT i (as lil 


shown later) will be some of the results 


Henceforth i means the same gray to every person 1m all the world; a 
hlo Pym Paric may “2 = | ray ; hy t 

ible from Paris may read “stockings gray g Tasnhion next season ind 
anufacturers could dye their hose to shade without waiting for san 


reserve fe + ) ee ls hk lsarno + mp ia hm cea — ] 
oO arrive from Paris. We have learned to measure the gray or dull colors 


1 the 1 ian ar lang > lo she them folla ms Penman 
ind the notation or language to describe them follows naturally 
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Books on Instruments and Devices 


for Measurement, Inspection and Control 


} 


NOTE:—Instruments’ Book Shelf is prepared to supply any book 


pe ai dic al 





THE MICROSCOPE. A SIMPLE HANDBOOK. Conrad Beck, 1923, Cloth, 144 pas 
THE MISC ROSC OPE. AN ADVANCED HANDBOOK. | 1 Beck. 1924. Cl 
A HANDBOOK OF SUGAR ANALYSIS. ©. A. Browne. 1912. Cloth, 888 pages, $¢ 
HISTORY OF RADIO TELEGRAPHY AND TELEPHONY. G. G. Blake, 1928. ( 
THE PRINC IPLES AND PRAC TICE OF SURVEYING. C. B. Breed @ G. L. Ho 
| Elementary Surveying. 1908 A xible, 52 new $4.00 postpaid. \ ll. H 
GEODETIC SURVEYING. E. R. Cary. 1916. Cloth, 279 pages, $2.50 postpaid 
ELEMENTARY CHEMICAL MICROSCOPY. E. M. Chamot.” 1921. Cloth, 479 4 
MATERIALS TESTING-THEORY & PRACTICE. |, Cowdi R. A 25. ( 
A HANDBOOK OF PHYSICS MEASUREMENTS. Erwin S. Ferry & others. Vol. 1. | 
Vol IL vibe “Motion, "fen. 1 ; [ie tse. Clock, 
PRACTIC AL PYROMBTRY, Erwin S. Ferry and Others. 1917. Cloth, 147 pages, $1 
GAS & FUEL ANALYSIS FOR ENGINEERS. Augustus H. Gill. 1917. Cloth, 14 
MI THODS OF MEASURING TEMPERATURE, Exer Griffiths. 1925. Clot g 
METHODS OF AIR ANALYSIS. J. §. Haldane. 1920, Cloth, 137 pages, $3.5 ae 
ANALYSIS OF PAINT VEHICLES, JAPANS & VARNISHES. ©. Holley. 1920. Cl 
NAVIGATION. George L. Hosmer. 1926. Cloth, 307 pages, $2.50 1 stpaid 
RIVER DISCHARGE. J. Hoyt & N. Grover. 1916. Cloth, 210 pages, $ 


» 2 I 


SURVEYING MANUAL. H. Ives. 1914. Cloth, 29¢ 
RAPID METHODS FOR THE CHEMICAL AN AL YSIS OF SPECI TAL ‘STI ELS, STE EL- MAK 


ING ALLOYS & GRAPHITE. ©. M. J 1920. Clotk $¢ 
EXPERIMENTAL ELECTRICAL E NGINE E RING & M: ANU AL FOR E LE iC age AL rES1 
ING. V Karapet ff Vol L; 9922..4 I pages, 2 ( 


MEI ASL RE MI NT, COMPRE SSION & TR ANSMISSION OF NATURAL GAS. L. C. | 





A TRE ATISE. "ON WEIGHING MACHINES. G. A. Owen. 1922. Cl th, 201 pag 

ME ASU IRE ME NT OF AIR FLOW. E. Ower. 1928. Cloth, 194 pages, $ postpaid 

MANU AL von THE STEAM ENGINE INDICATOR. C. Peabody. 19 Cloth, 

PHOTOMIC ROGR: APHS OF IRON & STEEL. E. L. Reed. 1929. Cloth, 253 pages, $4 

IMPURITIES IN METALS. ( mithe 1928. Clot} 7 $ postpaid 

TECHNIC OF SU RVEYING INSTRU IMENTS & ME THODS. W Webb & J. Fish 
Cloth, 319 pages, $2.5 d 

THE MODERN CALORIMETER, W. P. White. 1928. Cloth, 194 pages, $4.00 postpaid 

ELEME NTS OF OPTICAL MINERALOGY. N. H. & A. N. Winche Part I. Princiy 
Methods. 1922. Cloth, 216 pages, $ post 1. Part II Descriptior f Minerals 
Cloth, "424 pages, $5 50 postpaid 

FEUCHTIGKEITSME SSUNG. H. Bongar 1926. Cloth, 3 $ 


DIE pg eee AGEN — DAMPFME SSUNG NAC H DE M DIFFERE NZDRUC ‘KPRINZIP 
W. Ger ty 
ELEKTRISCHE TEMPERATUR MESSGERAETE, G Keit th. 192 Cloth, 275 pages, $4 
DIE TECHNIK ELEKTRISCHER MESSGERAE TE. G. Keinath. 1928. Vol. I: Measuring | 
struments & Accessories Cloth, 620 pages, $10.00 postpaid. Vol. Il. Measuring Meth 
Cloth, 424 pag 


ANLEITUNG ZU GENAUBN TECHNISCHEN TE MPERATUREMESSUNGEN. O. Kr 
ch 


Hencky. 1926. Cloth, 174 pages, $4.0 

MATERIAL PRUEFING t nota thy pty aaa FUER DEN MASC HINENBAU. W. Mi! 
1924. ( loth 47 s, § I 

DEHNUNGSMESSUNG “AM LAUFENDEN RIEMEN. Georg Steinmetz. 1917. Paper 
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The Wilip-Galitzin Seismograph 


Prof. J. W. Tynan,* S. J. 


HE following is a description of the Galitzin seismograph developed 
‘Te Prof. Joseph Wilip of the University of Tartu, Esthonia. To 
se familiar with the original type, it is sufficient to say in general, 
that there are three main points of difference. These are: first, the new 


nstrument is more compact; second, it is hermetically sealed and third 


nstead of resting on three points, it is bolted to the pier at these points 
The vertical component has the additional difference that it 1s supported 
] 


by two helical springs instead of a single spring. The reader may find 


Prof. Wilip’s own explanation of his reasons for the change in a pam 

phlet (in English) issued by the University of Tartu 
Let us proceed with the description, giving first the general character 
stics, common to both the horizontal and vertical seismographs and then 
describe each type in detail. Both are mounted on a cast iron base 
20”"x15” and about 2” thick. The outer edge of this base contains three 
flanges, one at the center of one end and the others opposite each other 
m the sides. These flanges are bored for the pier bolts by which the 
} hed 


] ished 


instrument is fastened down. The periphery of the pier base is poli 
to take the instrument cover, which consists of a brass frame fitted with 
heavy plate glass. The cover is attached to the base by twelve screws 
A layer of vaseline or some such material is introduced between the cover 
and the base to form an air-tight joint. The panes of plate glass are 
cemented in the frame by means of Rudol 

The recording system for both instruments is galvanometric. The gal 
vanometer is a Deprez-D’Arsonval with bi-filar suspension. The record 
ing drum is rim-driven by a hand-wound spring motor with conical 
pendulum regulator. Lateral motion of the drum is accomplished by 
having the extended drum shaft, which is cut by a worm thread, revolve 
in an edged roller 

We shall now consider the construction of 
graph itself. The base plate, already mentioned, is surmounted by a 
frame which supports the pendulum. The pendulum suspension is an 
adaptation of the method employed by Galitzin, and is worthy of not 


In Fig. 1, EE is the support proper and consists of a brass casting. It is 


the horizontal seismo 


connected to the frame at the top by means of adjustable screws, which 
allow fore and aft movement, for the purpose of inclining the axis of 
rotation of the pendulum and setting the natural period. The lower part 
of EE terminates in a device for the lateral displacement of the pen 
dulum. The structure LL is the pendulum boom and is attached to EE by 
means of flat springs (FF) about .03 mm in thickness, in such a way 
that it tends to draw the upper spring forward and push the lower one 
back. In the figure, G is that so-called stationary mass, or pendulum 


*Director of the Seismic Station, Fordham University, N. Y 
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bob and consists of cylindrical brass weights, about 4.5 Kg. mou 
symmetrically to LL. The prolongation of LL beyond G serves a 
mounting for the recording and damping devices. In the figure J 1 


sents the position of the recorder and consists of a flat celluloid cas 





















































Fig 2a v ( 
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taining four flat coils in series. These move between the poles of two st 
permanent magnets. Leads from the coils are brought back alon 


and to a point near the upper suspension spring, where very fl 
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ductors effect the passage of the current without interfering with the 
tion of the pendulum. The leads are then brought down along the 
me to the base, the outside edge of which contains the terminals for 
nection to the galvanometer. The outermost part of LL contains the 
\ping vane, H, a flat composite strip of the same general dimensions 
is J, but made up of a “sandwich” of aluminum between strips of coppe1 
This combination is due to Monsieur ©. Somerville, who found that 

diamagnetic qualities of the simple copper vane had the effect of 
hanging the period of the pendulum. This vane moves between a pait 


magnets, the same as those in the recording part. Bot] 


J 


magnets are adjustable and permit increasing the strength of the gal 

















[ g. 4 The Galitz Horiz t Seis vray Je ped | P \ 
ersity of Tartu, Est la, re ds photographically | 
meter (] sert j trates perat f the | et ) 


vanometer current and varying the damping up to a periodicity. Thi 


completes the essentials of horizontal instrument and omits only ths 
iccidental devices, such as the electromagnetic knocker which serves to 


give an impulse to the pendulum, a small plane mirror mounted on thi 


‘ar of the moving element, which serves as the fulcrum of an optical 
lever by means of which the period of the instrument is obtained 
Coming now to the discussion of the vertical component, we might 
recall that efficient instruments for th 
on account of the great difficulty in obtaining a sufficiently long period 
The problem will not be considered here. Suffice it to say that Ewin 


solved it in a simple manner. Galitzin adopted the solution and Willi 


tained and improved it. Ewing's solution consisted merely in chang 
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ing the point of application of the supporting spring A in Fig. 2a 

a point on a line with O, the axis of rotation and G the center of gra 
of the pendulum mass, to the position denoted by A in Fig. 2b. This 
the effect in small displacements of equalizing the moments of the el 


pull of the spring, and the gravitational pull of the mass. 


Let us resort to Fig. 3 to describe the Wilip-Galitzin type. Let 
again represent the supporting member which is fixed to the frame 
LL the mobile member. LL consists of a brass casting and is hinged 
FE by flat springs of the same size as those employed in the horizor 
pendulum, but varying in thickness, being 0.07 mm thick. The weig 
about 5 Kg. in all are symmetrically placed about the frame and fast 
to it. The recording and damping members are the same as those 
ployed in the horizontal, except that they are set upright instead 
horizontal. The first set of supporting springs (Si )are attached to 
below, by means of small flat springs and terminate above in screw 
which pass through holes in the frame above and are taken up by 
which permit variation of the spring tension. The apparatus also . 
tains a small spiral spring (Sz) connected above to the frame by 
adjustable nut and below to the upper part of LL. It is this latter spr 
which makes the Wilip instrument a two spring-suspension. It is 
signed to keep the inherent period of the pendulum constant throu 
out the wanderings of the zero point. In previous designs it was n 
that when the pendulum found a resting place lower than the horizont 
due to a change in temperature, the inherent period was increased 
when the resting place was above the horizontal the opposite effect 
produced on the pendulum 


Prof. Wilip’s reasons for adopting the double spring system are \ 
ably presented by him in an article (in German) in the Beitraege zu 
Geophysik, Vol. XIX, No. 4, 1928. Many observations have shov 


him that the defect of the older system had been removed and that 


inherent period remained nearly constant, whatever the position of 
pendulum with reference to the median point. He found that the 
effect was produced by a proper selection of the points of applicat 
of the two spring systems. The first set of springs, as we have se 
was attached to the mobile member below the center of gravity of 


xendulum and the second above 
| 


The Brown Instrument Company, Philadelphia, Pa., announces 
Mr. O. B. Wilson, has been placed in charge of the company’s Clevela 
O., office, 819 Hippodrome Building. Mr. Wilson has been with 
Brown Instrument organization over 5 years and has had extensive « 
perience in serving the needs of instrument users from the home off 
and in the New York sales territory. His many friends in the field 
wish him much success in the Cleveland sector 
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Integration of ‘Orifice Head”’ 
Charts by Means of Special 


Planimeters 
John L. Hodgson, M. Inst. Mech. E. 


N an article which appeared in the November number of INSTRI 
l MENTS, I gave a rule which enabled “Orifice Head” charts to b 
integrated by means of ordinary “area measuring” or “radial” plani 
meters to within known limits of error. This rule was especially appl 


ible to charts which recorded fairly steady flow values 





In the following short note I propose to describe two special plani 
ters which enable the flow to be obtained with accuracy from “orifi 
head” charts in those cases where the orifice head recorded has fluctuated 

quite considerably 
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Fig. 1—Special P iting (a ) 
Fig. 2—Special P ei 
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These special planimeters adapted for use with cylindrical or « 
harts are illustrated in Figs. 1 and 2 respectively 
In both of these instruments a guiding pointer G actuates a ti 
pointer T through a cam and roller mechanism which is so arranged 


} 


Tt 


| ] * 
of the line of the diagram, t 


if the 
of the plat imeter wheel W, whose axis is carri 


tracing pointer follows the 


d on 


a weighted rt 


| 
4 


which moves with the guiding pointer, is given such an inclination t 
line of its relative motion across the diagram that the correct amoi 
idded on to its reading for each position that the tip of the tr 
pointer may take up 
In the planimeter shown in Fig. 1, the diagram to be integrat 
covered by a piece of tightly stretched tracing cloth on which thi 
meter wheel, pressed down by its weighted frame, rotates as the tra . 
ing carriage is pulled along the guide rail R 
In the planimeter shown 1n Fig the diagram to be integrat 
clamped to a freely moving central spindle and rotated by one |} 
while the guiding pointer G is moved by the other. In order that 


circular diagram can be slipped into position and clamped by the nut 


the frame carrying the pivots A, B and C of the guiding pointer, tr 
respectively can be rotated 


pointer and planimeter wheel frame 
I be notict 


about the hinge H, when the nut N is unclamped 


in tl 
bar at the ends of which the weighted planimeter wheel frame is 


wil 


\ i 


t 


a 
i 
but is connected to it by means of a link L 


At the end of a traverse with either of t 
in the planimeter wheel reading shows the mean height « 


1 
} 


ese planimeters, the in 
t the 


expressed as a decimal of the maximum height. It is, therefor 
necessary to multiply this increase of reading by the rate of flow 


responding to the maximum height on the diagram in order to obt 


} " — ] 
the mean rate of flow required. The mean rate of flow multipli 


the time interval for which the planimeter has been traversed giv 


total quantity of fluid passed 
It will be seen that these planimeters € 
he readily integrated, and that they do not require the pen motion 


exactly proportional to the orifice head; as any standard deviatior 


fluctuating diagrai 


be allowed for when filing up the cam 
| 
They are eminently suited for those cases where one user has 


1 
similar meters, but they are expensive to purchase when only one 
is used 

The theory of these two planimeters is given below: 


In the case of the cylindrical chart planimeter shown in Fig. 1: 


Turns of planimeter  ! Sin © 
wheel W for tra (1) 
verse of length | 2 te 


reel W, 


ween plane of wheel and direc 
| 


where r= radius of the wl 
and 8 


t 
Lf 


angle be 


is second instrument the guiding pointer G is not attached to 


diagt 
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Instruments 


is the medium by which the 
latest information on instru- 
ments and devices for meas- 
urement, inspection and 
control is brought to the 
notice of industry and 
science. 


Services available to INSTRUMENTS’ readers: 
1. THE ORIGINAL ARTICLES furnish information on this 


subject. 

2. THE NEW INSTRUMENT SECTION prints articles on 

recent developments of the instrument companies 

THE ADVERTISING PAGES present interesting informa- 

tion on advertisers’ products. 

4. THE CATALOGUE LIBRARY lists all new literature is- 

sued by the instrument manufacturers. 

THE INFORMATION SECTION gives full information 

promptly on the sources and availability of instruments and 

devices for measurement, inspection and control. 

6. THE CURRENT LITERATURE REVIEW reviews all ar- 
ticles in other publications, both domestic and foreign in 
this important field. 

7. THE PATENT REVIEW lists all patents granted in this 
field in the United States, England and Germany. 

8. THE BOOK SHELF reviews books covering instruments 
and will furnish them 

9. THE INDEX OF ORIGINAL ARTICLES is printed so 
that it may be cut out and mounted on your regular file cards. 


10. THE BUYERS’ GUIDE is a veritable instrument index. 


to 


al 


ALL THE ABOVE SERVICES ARE PLACED AT YOUR 
DISPOSAL FOR $2.00 PER YEAR. 


Send in your subscription immediately on the form on next page. 


If you subscribe to INSTRUMENTS, pass this form along. 


Instruments Publishing Company 
1117 Wolfendale St. Pittsburgh, Pa. 
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New Instruments 


Recently Developed by Instrument Manufacturers 
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The Nigrometer 


C. R. Johnson 


Purpose. This instrument has been developed to provide a measurement 


f blackness. It is designed to cover the range of black effects produce 
, ' Y Tee 

y black pigments embracing carbon blacks and lamp blacks, when the 

igments are examined dry or in oil, paint vehicles or printing ink veh 


les. It can also be used to determine the blackness of finished produ 
printed, varnished and painted surfaces 
While the scale of the instrument is purely arbitrary, it do ive 3 


1 
' 
i 

1 1 
} 

I 


juantitative value which is an advantage over the usual method of mak 


‘ comparisons with the eye 

















Principle of Nigrometer. The instrument is a photometer or inter 


fpr > > , - ’ Yr 7 t* + Ay ’ ‘ ¢ 
ter, designed to provide great intensity of illumina 


1D 
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surface to be measured and provided with a movable light source wit 
the horizontal tube and attached to the movable scale. By varying 
position of this movable light source, a photometric balance is obtair 
This point of photometric balance is taken as the measure of the | 
ness of the sample under examination 

Operation. The instrument 1s first connected to a 110-115 volt el 
circuit. The black sample to be examined is placed in position so a 
cover the central opening at point (B) in the bottom of large cylindr 
member containing the six lamps. The lamps are lighted by means of 
button control switch. The observer looking through eye piece (A) 
see a small elliptical field in the center of the larger circular field. T 
elliptical field may appear darker or lighter than the circular field. 7 
operator then turns the milled knob, (C) until the elliptical field 
appears. This point is taken for the reading of the index pointer (F) 
the graduated scale and this reading is the blackness value. In practi 
is easier for some operators to reach a balance by running back and f 
over the point of disappearance several times from each side of approa 
After each reading the button switch controlling the lamps of the inst 
ment should be shut off to avoid excessive heating 


Since the instrument operates on an arbitrary scale and because it is 


possible to secure lamps which do not change in characteristics duri 


life. a standard of blackness is furnished. This is in the form of a s! 
black tile mounted in a box. Great care should be taken to protect 


surface of the standard tile from scratches. The correct reading for 1 


standard tile is marked in its container. Upon receipt, the instrun 
should be checked against its standard tile. From time to time during 


the instrument should be checked against the standard. If at any time 


reading of the instrument does not agree with the value given for the til 


adjustment can be made by first setting the instrument at the corr 


reading for the tile, next place the tile in position for reading, then lo 
set screw (E) and turn the milled nut (D) in the proper direction 
make the elliptical field disappear. The set screw (E) should always 
tightened after each adjustment. 

Removable clamps are provided which are attached to the bottom 


the large cylindrical member by thumb screws. These clamps can be u 


to hold in position the standard tile or a glass slide two inches wid 


] 


Such a slide is a convenie1 eans for testing paints, varnishes, or blac} 
Sucl lide 1 ‘onvenient means for testing paint “nisl I 


] 


mixed in oil. The smear of black material on the slide should be lar 


enough to cover completely the central opening when the slide is in | 


tion for reading 
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Type EAF Circuit Breaker 


80 Amperes and Less, 250 Volts and Less D.C., 550 Volts and Less 
A.C. Two and Three Pole 


(Roller Smith Company 


General Description. The Type EAF breaker is designed primarily for 
ndustrial work, such as the protection of motor and lighting circuits. T 


mply with the requirements of the industrial field such a breaker must 


enclosed, rugged in construction, compact in size and moderately 
priced. It must provide time limit and non-closable werload prot 
tion. The Type EAF embodies all of these features 

Installation. The breaker is enclosed in a two steel cas | 
igned that the cover may be completely removed f hottom | 
simply taking off two wing nuts The lower section of the case is equipped 
with three knock-outs on both the top and bottom and two knock-out 


mn each side This liberal allotment of knock outs will a mmodate pra 





or conduits. The breaker may 


tically any arrangement of wiring 


mounted on a wall, post or supporting frame by means of four 4” 
crews. The breaker proper is mounted on a slate panel and this pan 
may be removed from the case by taking out four corner rews 0 that 
if the installer prefers having the breaker out of th ise dur th 
process of pulling in the leads, soldering on cable lugs, etc., this can b 


done without any complications. The fact that the breaker proper can | 
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removed from the case by the removal of four screws is an advanta 
also, in that at any future time breakers of different capacity can be 
terchanged without disturbing the wiring or conduit leading to 
breaker box 

Method of Operation. The breaker is closed by pressing down an 
sulated handle, which projects from the right hand side of the 
Knocking the handle upwards opens the breaker. There are no other 
erating knobs or devices to be manipulated. A target indicates 


“Open” or “Closed” position 


Barriers. All breakers are equipped with a barrier unit separating 
arcing members from each other. This unit may be removed without ti 
by simply lifting up on the sides of the structure, disengaging two spt 
hooks. In this manner it is possible to instantly inspect the contact m: 


bers and carbons 


Non-Closable on Overload. First of all, the Type EAF breaker is 
sentially a non-closable on overload type of breaker. In other words t 


breaker cannot be held closed against an overload 


Overload Protection. The breaker is built in either two or three 
combinations. The overload coils are standard equipment in either ca 
The two and three pole breakers are exactly the same size, the only dit 
ference being that the centre pole is omitted in the case of a two p 
combination. The overload trip consists of extremely efficient electr 
magnets, whose armatures may be set at the different points of calibr 
tion by means of two set screws. Breakers are calibrated from the norn 
rating point to a point 100% in excess of normal. The overload coil unit 
are such that they may be replaced in the field, either with others of t! 
same size, or ones of a different capacity. For example: A breaker orig 
ally shipped from the factory as a 10 ampere one can be changed later 
a 30 ampere size by the simple substitution of 30 ampere units, this bei 
accomplished by removing four screws and four nuts. 

Time Limit Protection. Time limit protection is afforded by means 
extremely simple and efficient dashpots, whose outstanding characteristic 
are quickness in resetting and freedom from oil overflow. But a few dr 
of oil are sufficient to fill the oil chamber. Extra oil can be added 
means of a small oil can, which accompanies each breaker. 

Under-Voltage Protection. Either one or two under-voltage attac! 
ments can be placed on any Type EAF breaker without modifying 
original structure. The under-voltage attachments are held in place 
means of two screws accessible from the front. On standard three p 
breakers one under-voltage unit is supplied, unless otherwise stated 


j 
{ 


Shunt Trip. If it is desired to open a Type EAF breaker from a d 
tance by means of a shunt coil, this can be accomplished by having 
specifications call for a shunt trip feature. This device can be added wit 


out modifying the original equipment. 
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Recording Vibration Meter 


(O. C. Rudolph) 


HE vibration meter, in form of a vertical seismograph, can be used 
. for recording vibratory motions or components of vertical move 
ents in the ground, such as are caused by heavy 
trains, rotating machine parts, blasting, et« 








The construction is similar to that of the Wiechert 
graph.” The princip 


“Vertical Seismo 
ple is very simple. The movements of the 
transmitted to the fixed frame of the instrument and then displaced rela 


ground ar 
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tive to an inert mass, which on one side is movable about a cross spr 
joint and on the other side is suspended by a vertical spiral spring. 17 
relative vertical movements of the mass are enlarged by a lever trans: 
sion and transformed into the horizontal movements of a pen, which 
turn registers on smoked paper. The damping of the movements is cau 
by paraffin oil. The damping device is adjustable and can be regula 
in such manner that a damping proportion between 6:1 and 4:1 is 
tained. The damping is an absolute necessity as otherwise the apparat 
vould register a resonance curve of the same amplitude as the apparat 
although at changing frequencies of the exciting oscillations. In this 
the amplitudes of the ground movement according to the frequency 
the exciting oscillation would be obtained enlarged in different proj 
tions; such diagrams cannot be calculated. However, if the above dan 
ing device is used and further care is taken that the frenquency of 
apparatus is below the exciting frequency, then the ground movement 
recorded in the same proportion also for different frequencies 

In case of vibrations caused by traffic the periods are about 1/10 -1/1 
of a second; the period of vibration of the instrument itself is about | 
second and therefore meets the requirements 

The weight of the swinging mass is 12 kg., the enlargement accord: 
to adjustment about 30, 60 or 100 times. The registering drum is drive: 
by a clockwork which insures a uniform speed. By the use of air fans 
different size, the registering speed can be adjusted according to requir 
ments from about 20-50cm per minute. The speed must be sufficient 
obtain clear definition of the curves. After each full revolution, the dru 


s automatically displaced 3mm to one side. 

After setting up the instrument ready for making measurements, tl 
constants of the instrument must first be ascertained. Each instrument 
supplied with instructions for use and for calculation of the grou 
movements. These instructions also contain information for ascertaini: 
the constants of the instrument. The ground movements are registered 
a seismogram. The recorded amplitudes are measured, and the real a: 
plitudes are obtained by division through the constancy value. This valu 
is usually not of interest. Of importance, is the maximum acceleration ot 
the ground vibration, in order to arrive at the effect. To ascertain tl 
acceleration, the ground vibrations must be regarded as sine like oscil] 
tions. If A is the real amplitude and T the period of the oscillation, th 
the maximum acceleration of a sine like oscillation is 

477 A 
—_— 

T- 
A has already been calculated, therefore, only the period T must be tak 
from the seismogram. The registering speed can be ascertained with 
stop watch and the period T by comparison of the measured wave lengt 
with the registering speed. The maximum acceleration bmax can then | 


calculated 
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New Indicator for Combustible 
Gases 


HE Union Carbide Sales Company will presently place on the 
7 market a portable instrument that detects immediately the presence 
f a wide range of combustible gases or vapors and indicates whether o1 
ot the atmosphere containing these gases is safe to breathe and safe for 
flames or fire. This device was first developed by the Union Carbide and 
Carbon Research Laboratories, Inc., as a methane indicating detector for 
the detection of methane, or firedamp, in coal mines. The Methane Indi 
iting Detector has successfully passed the rigid tests of the United States 
Bureau of Mines, and has received its approval as permissable equipment 
for use in methane and air mixtures. The Union Carbide Company 
Combustile Gas Indicator is identical in construction except for certain 
modifications to make the instrument better adapted to the detection of 
numerous combustile gases encountered in many industrial fields 
This Indicator utilizes the effect of combustion of flammable gas and 
air mixtures on the surface of a heated filament. This combustion in 
creases the temperature, and consequently the electrical resistance, of th 
filament. This change in resistance causes the needle of a meter to movi 
over a scale, from which the desired information relative to gas condi 
tions is obtained. It comprises the following parts 
Detector Head or Combustion Chamber 
Meter Case 
Portable Storage Battery 


The detector head consists of a cylindrical metal case or bonnet which 


screws onto a metal base equipped with a short carrying handle. Th 
bonnet is provided with small openings which permits the atmosphere be 
ing tested to circulate about the heated filament. Within the bonnet ar 
three concentric gauze screens, of a type similar to those used in flame 
safety lamps, which prevent the ignition of an external gas and air mix 
ture. In the center of the chamber formed by these screens is the filament 
cartridge. The detector head is so constructed that accidental incorrect 
assembly of safety screens and filament cartridge renders the circuit 
inoperative 

A flexible twin conductor cable about fifty feet long connects the de 
tector head with the meter case. The meter case contains the variabl 
resistance in the detector circuit, the indicating meter, the control switch 
and a rheostat. A short flexible cable connects the meter case to the 
portable storage battery which supplies the power to operate the indi 
cator. 

The storage battery is carried on a leather belt worn around the waist 
To this belt are hooked the detector head and the coiled cable. The mete: 
case is carried by a light strap around the operator's neck, or it may lh 
hooked onto the leather battery belt if so desired. The entire outfit 
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Glass Strain Tester 
(Askania Werke, A. G. 


HE importance of testing for freedom of strain in all glass articles, 
which are used in science and practice, has been known for som: 


From the endeavor, to prevent loss of materi: time, thx 


time 
ecessity arose for a suitable and convenient means of investigation dur 


ing the process of manufacture as well as before their us 


rew the demand for glass strain testers 


ind from this 


Fig. 2 Portable Askanii 

Hiameter 

The Askania Glass Strain Testers serve for t 
pieces of all kinds (glass rods, tubes, bottles, tumblers, 
furthermore permit testing different glass melts for 
pansion coefficient. 

The operation of this instrument is so simple, that even an untrained 


workman can immediately use the instrument. The 
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' , Pao - ' 
‘Id in the apparatus from either side. The change in ¢ 
is a measure of the degree of strat 
' 
strain Dy comparison Of the color 


1 1 ] + , 
glass body with > color steps of a gypsum wedge is also si 


and can be quickly carried out. The comparison wedge is fastened to 


trained 
strainec 


Strain Tester so that it ay 


with Case 


a conveyor makes the in igation of the 
turing process easie! objects present 
difficulties 

ft 


The manufacturer by means of the strain tester, can control hi 


1 " 


preduction in all its individual operations and thereby prevent 


production of waste 


— 1 i] 
The user protects himself, by using the strain tester, against the 
hase of poor glass, therefore against useless expense 


of instrument is determined by size of the glass object 


ae 


MATHEMATICAL PRECISION INSTRUMENTS 
POMEL ELA kL UTA PRE LERES LEE CERES 5 ERE DRG ICM LOE SARL D IY BS 





PANTOGRAPHS—freely suspended 
PLANIMETERS—rolling disc and sphere, carriage, rule, indicator 
1 


disc polar 
INTEGRAPHS and INTEGRATORS 
HARMONIC ANALYZERS 
COORDINATOGRAPHS— linear and polar 


Write for literature to 
G. CORADI - ZURICH 6 - SWITZERLAND 
a 
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New Syphon Pump 


Teschner-Meyers Co., Inc. 


HE illustration 
ees a one 
illon bottle 
juipped with th 
w syphon pump 
i pump can also 
supplied to hit 
size bottle, car 
ys or even barrels 
This syphon pump 
made both ol 
Monel nickel polish 
outside 
brass, tinned inside 
1 finished nickel 


the outside [t 
iminates entirely 
the inconvenience as 
ll as the personal 
langer otten In 
lved in the use of 
the ordinary type 
For use on bottles 


consists of 





supporting 


syphon pump 


j 
roatt 
ift cock 


Information in Instruments 


‘ , : 
Great numfer of our readers 


our efforts to cover the dev I | 


th in this country and abroad. The 
sure these and all other readers, 

riginal articles, new instrument section an urrent 
ver. A number of ver 
NO ONI 


information on instruments the world 


esting papers have been promised for future 


W HQ) 
IS CONCERNED WITH INSTRUMENTS CAN AFFORD TO 
MISS A SINGLE COPY 
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See ee 1 


Instruments Book Shelf 


Orders for copies of the books reviewed in this section can be sent to 
Instruments Book Shelf, care of Instruments Publishing Company, 
1117 Wolfendale Street, Pittsburgh, Pa. 


oe SS SS a ES ES 
PHOTOMICROGRAPHS OF IRON AND STEEL. Everett L. Reed, S.B., Inst: 
tor in Metallurgy at Harvard University, with a foreword by 
Albert Sauveur, Gordon McKay Professor of Metallurgy and Met 
lography at Harvard University. John Wiley and Sons, 1929. C 
6x8, 253 pages, 218 figs. Price $4.00. 
REVIEWED BY JOHN D. Gat 


allurgical literat the k 


—-NEW INSTRUMENT INFORMATION FORM———— 
INSTRUMENTS—lIndustrial and Scientific 
1117 Wolfendale St., Pittsburgh, Pennsylvania 


Please furnish additional information on the following checked items 


The Nigrometer 

Type EAF Circuit Breaker. 
Recording Vibration Meter 

New Indicator for Combustible Gases 
New Syphon Pump 

Glass Strain Tester 
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Catalogue Library fl 


Check any of the publications you want. Remove the page and send 


with coupon to INSTRUMENTS. They will be forwarded to you 
(] without cost or obligation. fl 
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Announcing the Tag Automatic Cycle | Experimenter 
C ‘ontrollers Th “aint 


OF 


Mfg 


Electrical Testing 
4 The Wagner Electr 
A, B.C. of Hydrogen Ion Control Mo., | 
Motte Chen I 
1 lg : t 


ck Bl Balti 
red 
Bakelite Laminated 
A recent direct mailing 


Flue Gas Analyzers and Portable Com- 
bustion Test Sets 
M 


Gas Service Journal 


A Better Pen at the Same Price for 
L. & N. Recorders 
Cir 106 P. 50-129 iss 
Northrup Comy 
Philadelphia, Pa 
rr ] 1 
Continuous Electric Furnace for Heat ie Gas. Whee 
Treating Strip ow al HO, Suet . Ground-Ohmer 
140 issue y voboda, . eeabioltiecd 
irgh, P Je 1 furt ( ‘Disk. 


Co» and Draft Recorder Chas Roly Getdicotes 
Catalog RA29 covers the Hay 9 and draft Be flesins Wi : 


. — 7) . Jeu y i ipply ( 
Hay orporation, } I ty nd hp 
ponte Raniyes tector 
he January let issue of the Chemist An: Ingtrument Investme nt News 
Phillipsbu Phi 
s th 
iterials 


Control Pyrometer 


epu ontrol pyrometer UO} 
Covers Industry like a Blanket K & S Poc ket R. adi: ation Pyrometer 
the title of 1 bulletin issued | 1. & Bulletin N 
F. M. Ro Company nners nd pply pany Water Street, P 
nulacturers ap I I 
Design and * ice of Shae ‘Mix. , N 
— re a a K x E Engineers suaneie & zavvi 
is the title of a booklet published by the A Ieatlee igs 
Portland Cement Association, uicago, III H t = N 
Testing of the « rete mixt s is taken uy coat” 
this bookle “ ” 
‘ . Model DM” Megohmer 
Electrometer nt direct mailing of 
Dr ickschrift No issued 
ss, Berlin-Steglitz, Germany, « 
sensitive 
inted in German 
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Master Instruments 
The Jewell Electrical 
f nut Street 


\\ 


Pil t 


the syT lot; etc 
Wheatstone Bridge for Meter Laly 
tories 


tu 


( 


- ‘n Ave., Philadelphia, 
Ohmer T a 
ee ee Ne ss aie Temperature Recorders for Steam a: 
1 ee eee ia ee os a ¥ Feed Water 
ete ce lie re Faeeats’ Circ. 8730-G 4 
Ohmer eff tiv Fet m temy 
. ; rders This circu 
Phase Sequence Indicator eeds & North: 
Pr Sheet N 14 issued | er! iladelphia, Pa 
t 1 Par Row New ‘ , 77 
‘agg car hiss Water Works Journal 
r I January issué ol ue 
’ Journal published by the Pittst 
Radio Instruments Meter Co., « n / 
Form Ni 4 published by the Jew Pa., cont 


Ip 
S 


t 


Electrical Instrument ( I 
St Chicago, Ill gives 
Radio Instruments : 4 
Student Microscope Ample Reservoir of Water 
4 new student mic , 3 briefly ck a 5 
qe goes gm ‘eats Wheatstone Bridges 
Berlin S. OQ. 16, Germa Cir 401b-G ¢ 122 
Gern Northrup Company 


Systematic Checking of Insulation Re- 


sistance on Industrial Motors 

the titl { reprint from Indust 1 Power Brown & Sharpe, idence, R. I 
listributed by Herman H. Sticht, ] irk ied a leaflet t y heir N 
Row, N York, N. Y versal Dial Ind 


Sperryscope Water Testing Equipment 
1 nal Aluminate Corp., 


The Natic 


ise are als incl ided 

Which Canners Make the Most Mone, 
and Why? 

Bulletin 974 of 


Thirty-third 


f 


SEND COUPON FOR CATALOGUE LITERATURE DESIRED 


INSTRUMENTS PUBLISHING CO., 1117 Wolfendale St., Pittsburgh, Pa 


Please send us, without obligation, the literature checked herewith. 
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THERMO-REGULATOR 


Metastatic type for close settings 
Contacts stay clean. Buy on approval 


HIERGESELL BROTHERS 


DOUBLE B. 
DIAMOND 
Send for Catalog EI 


Pacific Coast Agent 
2007-13 Bellevue Ave. + Philadelphia ADOLF FRESE CORP., Los Angeles 





When writing to the above companies mention INSTRUMENTS 
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Know Your Metals! 























Im pro ved 


Metallog ‘aphic {quipment 


VERY characteristic of a metal influences its suit 
ability for any particular use to which it might be 


put. Not only the components, but the proximity, size, 
shape and distribution of those components are vital 


factors. 

By magnifying the surface of a piece of meta 

B&L Metallographic Equipment, these factor 
definitely be determined 

The mechanical construction of this equipment elimi 
nates all possibility of change in focus and therefore 
permits lengthy exposures even under high magnifica 
tion 


Bausch & Lomb Optical Co. 


St. Paul St. Rochester, N. Y. 


New York Chic ago London 
Boston San Francisco Frankfort 


i Know Your Metals! Y 


When writing to Bausch & Lomb Opt. Co. mention INSTRUMENTS 
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Current Literature Review 


Abstracts on instruments and devices for measurement, 
inspection and control 
Carr Librar Pittsbur 
Ni 


__S Ph SS=.]5SS 02>]. == 
Tripod and — Microscopes. W. van Seters, Jl. Royal Microscopical $ 
Dex 1928, pp 385-388 
Histor t et M.B.R 
The Dideronee Sonu he Slecttaicd and Optical Lengths of a Steel End 
Gauge. F. Holt and H. Barrel, Jl. Royal Microscopical Society, Ja 
1929, pp. 122-133 
Mathemat ; 
Watthour Meters ‘lektrizitaetszaehler und Tarif-Messeinri 
rari, Zs. V. d. L, Jan. §, 1929, pp. 17-25 


This art 


The Determination of ean aeagl Strength of Solid Materials in Homogenous 
Fields (Die Bestimmung der ee ee von festen Stoffe: 
homogenen Felde) E Marx, EB. cs aq gan, 10, 19729; pp. 41-45 

The articl by Hiemens OF Hell 
The cheneaeainnelaas "7 Silicon in aol Silicon and other Iron-Alloys (Di: 


timmung des Siliziums in Spain ansionan und sonstigen Ferrolegie 
A. Stadeler, Archiv. Eiset h uettenwesen, Jan 
ferrophospt 5 sili maf silic ; 
Spring Manomete rs md Thermometers (Feder 
ohlfarth, Messtechnik, Dec. 22, 1928 
Contit {1 from the September 1928 issu This t 
ter 
rit the meter 


with the recorder drum and use of r rder 
The Strength and Toughness of Ferrous Metals. Research Group News 
1929, _PP 205-219 
Physical re briefly di the various test |.—_M.B.R 
The Oper. ation of the Bugler aseslentes (Ueber die H. in dial ing des 
lerschen Zaehig keitsmessers ) S Erk, Gl App ar., Jan. 1929, 
The measurement of volum 
On the Government Testing of Thermomete rs in Ge srmany (Ueber 
Pruefung der Therr mometer in Deut schlan 1) Gl. Appar., a n 
h jure is briefly 
thisheation of Heat netted ey ingot wal Mold W Valls (Ueber 
meausgleich zwischen Black und Kokillenwandung). B. Matuschka, 
enhuettenwesen, Jan. 1929, PP 05 413 
The test arrangement and results 
Methods for the React Measurement of Technical Frequencies. 
Siemens Zs., Dec. 1928, pp. 731-736 
After a brief consideratior f the Leeds & North Fr 
lustrated ind described 
The Voltage Detector (Der Spannungsucher). 
1928, pp. 741-743 
This article describes an instrument wh n be used for 


current, the cat ‘ g t , 
The New Oil Testing da 8 of Siemens and Halske (Die neue O 
richtung der Siemens ¢ | Hals ke). Siemens Zs., Dec. 1928, 
The apparatus J and ill 
The issensalaee ( Pies be t pola or) 
pp 10-11 
This apparatus is designed as an aid for th niform distr tior f deviations and 
Methods for the Determination of Elastic Constants (Methoden ur 
lung der Elast zitaeskonstanten ) H Ste -udi neg, Mestechnik, Dex 
Per 


1928, pp. 32 332 


i trom the October 


K Sturm, Zs Vermess, Jan 
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The Weston Standard Cell 


HEN DR. WESTON, more than 40 years ago, brought out the 
first accurate electrical measuring instrument, a new art was 
established which opened up new trails of scientific progress through 
out the entire civilized world 
In the years immediately following the introduction and perfection 
of the Weston Direct Current Voltmeter the standards then available 
for standardizing these instruments were not deemed sufficiently reliable to meet the 
requirements cf the new art 
In order to improve this condition Dr. Weston entered upon a long series of experiments 
which culminated in the production of the Weston Cadmium Cell. After many years of 
study by the Standardizing Laboratories of many Governments this Cell was finally 
adopted as the International Standard of E.M.F. Today this Cell is also empioyed 
in maintaining the standard ampere 
Thus, back of all the amazing developments of electrical science, entailing meas ure 
ments ranging from one-millionth of a volt to the five million volt test, recently an 
nounced, are Weston Instruments. They are the world’s sole authority in the mainten 
ance of electrical standards, and they insure the highest accuracy in the measurement 
of all electrical quantities 
An important improvement in the internal constructicn of the Weston Standard Cell 
now entirely obviates the possibility of serious disturbance in the value of E. M. F. from 
excessive vibration. Thus, the new form of Cell can be transported without fear of 
injury, which greatly extends its field of usefulness 
Whatever your problem in electrical testing, we can help you. Consult our nearest 
engineering office. Our instrument specialists are located in all of the principal cities of 
the world for your convenience 


WESTON ELECTRICAL 
INSTRUMENT CORP. Sleston~ » 


4, 
F wr “PIONEERS SS, 
591 Frelinghuysen Ave. SINCE 1888 = 


Newark, N. J. (MSTRUN ENTS 














na 
vou Stans S.C. 


= 
Barnstead Water Stills 
The Neu ind Barnste 


5, and 10 gallon capacity 
Electric 
3 , 5, and 10 gallon capacity 
Steam yo Re 1S, ond 20 nenee aegeety 
Larger pacities t I 
Write for de scriptive leaflet 
and prices t 
TESCHNER- MY E RS C 0., INC. 


Sole Dis 





‘‘New Standard’ S 
Manufacturers & 
Apparatt 

43 Warren Street Mew York City 

















The Buffalo, N. Y., office of The Brown Instrument Company, Phila 
delphia, Pa., is now located at 402 Marine Trust Building, having re 
cently removed from 624 Ellicott Square. The new location provides 
improved facilities for handling the growing business of the Brown In 
strument organization in this district 


When writing to the above companies mention INSTRUMENTS 
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The Weisbach-Lingke Magnet Theodolite (Der 
Lingke). K. Luedeman, Alleger Ver Nacl 


rT} 
i 


Nadir Teis oan (Na 
Jan. 16, 1929, py 
Mat! 
The Electric Ring Tube Distance Transmitting System (Die elektriscl 
rohrfernueb rtragung ) H Loht ann and C. Sieber, Siemens Zs 


16 5 


Information on Optical Measureme nt and the Bosshardtzeiss Reduction Ta 
meter (Wirt aftliches ueber optische messung und Gas Bosshardt 


} 
meter). Zs. Vermess, Jat 


Viscosity of Diesel Lubricating Oils. Oil E: 
pp. 114-117 
The Engler, R Saybolt V t 
Precision Leveling of ‘High Accuracy with the abe leamasiie (Fe 
ungen von hoher Genauigkeit mit Zeiss ‘*schem Geraet). O 
' pt. 15, 1928, pp. 561-570 
The running of f levels bet Berl 1 Frankfurt is described 
Review of the Literature for Surveying Measurements sof the Year 1927 
icht der Literatur fuer Vermessungsweset 1 Jahre 1927). I 
Brennecke, ) Eggert ind O Gruber S Vermess., Dex 
pp 771-803 
Coefficients of Flow in Concrete Pipe. F. 5 
1929, pp. 1-39 


T} 


Scratch Hardness Tests of Ceramic Materials. | 
Soc.. Feb. 1929. pp 69-74 


red for scratch hards t 

Volt-Ampere Measurement. John 
106 

ri} hee 

ment Th fluence of adir 1 lagging power-factor and pl sequ sd 

Additions to the Theory and Practice of Gloss Measurement (Z 
Praxis der Glanzmessung). R. Kempf and J. Fluegge, 
Jan. 1929, pp. 1-25 


The Hugershoff-Heyde Autotachygraph (Der Autotachygraph von Hugs 
rleyde) P Werkm eiste t, 2s Instrument, Jan 29, ». 25-27 
A brief description of th 
Idiosyncracies of Valve Macheniine and Their Causes. Jehle and W 
Jl. S. A. E., Feb. 1929, pp. 133-143 
This article describes four different method Ef tras 
struments developed are desc j 
Fluidity and Other Properties of Aviation Engine Oils. 
Staley, JI B.A. Ss » Feb. 1929, pp. 149-154 
fluidity me machir ribed and illustrated 
The ¢ Calorific V ale of Coal. Engg. Boil +r House Rev., Jan. 1929, 
I iK ] 
The Investigation of the een W edge (L eber die Untersuchung 
tometrische: 1 Keil s). W. Sharonow, Zs. Instrument , Jan 1929, pp 
A mathen 


Use of the ‘Schlieren Method for the Dark Field Illumination of the Microscop: 


oy 


(Arwendung der Schlieren methode zur Dunkelfeldbeleuchtung bei 


roskopen ). W. Kraemer, Jan. 1929, pp. 33-36 


method { ark field illuminat 
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PRECISION INSTRUMENTS for 
AUTOMOTIVE LABORATORIES 


s, Fuel Systems, Slow Motion Study 


Research Air Flow Indicators, Fuel Flow Indicator 
| Combustion Motor 


Equipment | Multiple Pressure Indicators for | 
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FLUESSIGKEITEN ANGEBRACHTER 
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DURCHFLUSSPYROMETER ZU R MES 
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TUREN. Siemens & Halsk A.G., Ber 
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FUER BRU yr; eeceeriagggt 4. Scheff 
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schaft, , Karlsruhe, Germany 
Pat Ni 

REGISTERIERGERAET MIT VON EINEM 
UBRWERK BETRIEBENEM SCHREIB- 
BLATT. F. Bruhn, Berlin-Wilmersdorf 
Germany. Pat. N +¢ } 





Page 7 INSTRUMENTS Ma 


0 Buyers’ Guide f 


l Instruments and accessories used for measurement, inspection or 
centrol in the industries and sciences. (] 


If you are unable to find what you require in the Buying Section of Instruments 
Imlustrial and Scientific write us and we will obtain full particulars for you withor 
charge. Give complete information of requirements. 
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SUBSCRIPTION FORM 


INSTRUMENTS PUBLISHING COMPANY, 
1117 WOLFENDALE ST., PITTSBURGH, PA. 


Please enter my subscription to begin with the next issue. I en- 


, payment for a period of year(s) in accord- 
ance with the rate shown below. 


w—> Please Print or Fill in With Typewriter <a 


ON Se 
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My Position is............... 
Company............... 


Company Address..... 


RATES 
United States, 1 year $2; 2 years $3 
Foreign, 1 year $5; 2 years $8 


Money orders and checks should be made payable to 
INSTRUMENTS PUBLISHING COMPANY 


[ am interested in the following checked items: 
Instruments for the measurement of: 


General. 9. Heat Units and Combustion. 

Length, Area, Volume. 10. Pressure Differences. 

Solid, Granular & Powdered 11. Speed, Acceleration, Time. 
Materials. 12. Specific Gravity and Density. 

Liquids. 13. Physical Properties. 


er ee 14. Vibration, Sound, Light, Color. 
Power, Work and Output. 15. Chemical Analysis. 


. Temperature and Moisture. RRS a Ree. Cele eee 
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id & ;.. SPEED 
S | ANDCO INDICATOR 
Only 3 things 
Set the Indicator in the cen- 


ter hole of the shaft. 


&) Press the + gi and 
= then let it fly back 


¢ When the pointer st 
read the R.P.M. 


HERMAN H. STICHT & CO. 
21 Park Row New York, N. } 
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E. S$. LINCOLN 


Consulting Electrical Engineer 
Designs Investigations Reports 
Electrical Research Laboratory 


GRAYBAR BLDG. 


420 LEXINGTON AVE., N. Y. C. 


“SP.” 
VISCOSITY TUBES 
Matched for the air-bubble method. 
Widely used for testing varnish. 
Write for circular A2 
R. P. CARGILLE 


26 Cortlandt St. New York 
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“STYLOGRAPH” 


White wax sensitized paper for automati: 
ding in graphic recording instruments 
THE STYLOGRAPH CO. 
P. O., Coldwater, Rochester, N. Y. 
Patent Applied for on Product, Process 
and Machines 


Your Card This Size 
in the new Classified Card Sec- 
tion in INSTRUMENTS at 
$10.00 per month will be a 
profitable investment. Forms 
close the first of the month. 




















The Rosenheim-Schuster Colorimeter 


Based on Lovibond’s Colour System 


Particularly Suitable for Biochemical 
Laboratories 


—. The Tintometer Ltd., Colour Laboratory Salisbury,Eng,. 
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PORTABLE ELECTRICAL INSTRUMENTS 
W. J. HEALEY, INSTRUMENTS, Vol 
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THE OstTwatp CoLor THEORY 
ALBERT PARSONS SACHS, INSTRUMENTS 
pp 85-389, 6 figs 
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The The Davey Dynamic The 
Vibroscope Balancing Equipment Davey Vibrometer 


A portable stroboscope A portable instrument for balancing A_ sensitive 
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for observing mechan ill types of rotating 
isms in motion. running under their 


ELECTROCON CORPORATION - + + 6 Varick St., New York 
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NLY a tremendous organization such 

as the Taylor Instrument Companies 

could keep pace with the demands 

for temperature instruments that 
come from every industry. 


This company is proud of the fact that their 
whole organization is so arranged that ex 
perts are available for every specialized in 
dustry. 

While we cannot give specific information on 
every instrument we manufacture in this 
space, we place our stock of information and 
the services of our experts at your disposal. 


Taylor Instrument Companies 


ROCHESTER. N.Y., U.S.A 
CANADIAN PLANT MANUFACTURING DISTRIBUTORS 
TYCOS BUILDING IN GREAT BRITAIN 
TORONTO SHORT & MASON, LTD., LONDON 
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Iycos Temperature Instruments 
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The Most Extensive Line 


of Recording, Indicating 9 
ad Conntlie ‘Meae Bristol’s Long Distance 
ment for to Industries, Transmitting and ane 7 
including: 
Pressure and Vacuum Gauges; PERATING to trans 
Liquid Level Gauges; Electrical yen { 
Boiler Water Level Gauges; Re- maL FECOPUS Ol 
cording Thermometers; Indicat- ature, pressure, liquid - \ 
ing and Recording Pyrometers; | , ] 
Recording Psychrometers; Re- os, MOOR, Speed, Cr., plait 
cording Electrical Instruments from distant locations to a pemeey ines 
(including Voltmeters, Milli- el nian of contend mation, being 
Voltmeters, Ammeters, Milli- CAtamseG Pont OF CONtTO! mitted and cont 
Ammeters, Shunt Ammeters, the unique service ret : 
Wattmeters, Frequency Met- leoed ty Bristol's Long wii 
ers); Mechanical Motion Re- ae «6 es ape ites er hou 
corders; Electrical Operation Distance System. This sys to better 
Recorders; Indicating and Re- tem can be installed to op ration 
cording Tachometers; Engine note ee ae E pain de 
Counters; Revolution Count- 
ers; Averaging Instruments; over a distance of e\ omy of fuel 
Gaugeboard Clocks. Also equip- hundred feet or even t Detailed de 
ment for automatically control- 
ling Temperature, Pressure, several miles Long Distar 
Liquid Level, Liquid Flow, Used extensively in cen- is interesting] 
etc.s together with Motor Op- tral heating stations, and in in Catalog No 
Valves, and Control Panels. connection with heating for a copy. TI 
plants of large industrial ligation. 


The Bristol Company, Waterbury, Con. 
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New York Pittsburgh Detroit Akron St. Louis San Francia? 
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